Chemotaxis is the directed motion of an organism toward environmental conditions it deems attractive and/or away from surroundings it finds repellent. Movement of flagellated bacteria such as Escherichia coli can be characterized as a sequence of smooth-swimming runs punctuated by intermittent tumbles. Tumbles last only a fraction of a second, which is sufficient to effectively randomize the direction of the next run. Runs tend to be variable in length extending from a fraction of a second to several minutes.
Biochemistry of signal transduction
How is this type of behavior achieved? It was observed over a hundred years ago that bacteria tend to congregate in a capillary filled with meat extract, while staying away from a similar tube containing poison. But the molecular details underlying this behavior have only recently been determined.
The central mechanism of signal transduction involves two families of proteins found in microorganisms and plants which work in pair-wise fashion to mediate chemotaxis, as well as other regulatory processes ranging from cell differentiation and development to antibiotic resistance and fruiting. E. coli alone has over 30 different examples of these so-called 'twocomponent' regulatory systems.
One of the families of proteins that mediate two-component signaling consists of histidine protein kinases, which catalyse the transfer of γ-phosphoryl groups from ATP to one of their own histidine residues. The other family consists of 'response regulator' proteins, which are activated by the transfer of phosphoryl groups from the kinase phosphohistidines to one of their own aspartic acid residues. Though well characterized with respect to its individual components, the intricacies of the interactions among the components of the chemotaxis system have only just begun to be considered and appreciated. It seems prudent at this time to leave open the question of how smart bacteria really are until we have a more thorough understanding of what they might be thinking, and how much they might be talking with one another.
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